Wolin (10) demonstrated that lactate dehydrogenases (LDHs) from certain streptococci have an absolute and specific requirement for fructose 1,6-diphosphate (FDP) for catalytic activity. Similar LDH activities have been found in other streptococci (3, 9) , bifidobacteria (4) , and Lactobacillus casei (5) . An FDP-requiring LDH has recently been purified from Actinomyces viscosus (2) .
Hammond (6) recently showed that all strains of Rothia dentocariosa have deoxyribonucleic acid base compositions very similar to those of members of the genus Actinomyces. We shall present evidence that the LDH of R. dentocariosa is an FDP-requiring enzyme with certain characteristics in common with those reported for the LDH of A. viscosus. This finding provides further support for the idea that Rothia is closely related to members of the genus Actinomyces.
Two observations led us to hypothesize that R. dentocariosa has an LDH that might behave similarly to the A. viscosus enzyme. First, all of the lactic acid formed by Rothia was found to be of the L-(+) form (R. Eisenberg and M. Elchisak, unpublished data). Second, no LDH activity could be demonstrated in crude extracts of R. dentocariosa in the absence of FDP (Table 1) . Table 1 shows some characteristics of the LDH found in crude extracts ofR. dentocariosa when the reaction was carried out from lactate to pyruvate. The reaction was specific for both L-(+)-lactate and nicotinamide adenine dinucleotide (NAD) and had an absolute requirement for FDP. Other hexose mono-and diphosphates did not substitute for FDP (data not shown). As in the case with other NAD-requiring dehydrogenases, N-acetyl-pyridine NAD was a better hydrogen acceptor than NAD. Addition of adenosine 5'-triphosphate (ATP) to the reaction mixture with either NAD or Nacetyl-pyridine NAD as coenzyme resulted in a marked inhibition of activity. This inhibition occurred in the presence or absence of Mg2+ ions. Table 2 shows that the reaction from pyruvate to lactate was stimulated by FDP and inhibited by ATP. Since there was some reduction of pyruvate in the absence of FDP, it is possible that the requirement for FDP is not absolute when the reaction goes in the forward direction. It could also reflect some other NAD-dependent reaction of pyruvate. The activation of the LDH of R. dentocariosa by FDP and inhibition by ATP are two properties characteristic of the enzymes isolated from A. viscosus (2) . The A. viscosus enzyme was also found to be specific for >-(+)-lactate and NAD. The molecular weight of the R. dentocariosa LDH was estimated to be approximately 120,000 by using Sephadex G150 molecular exclusion chromatography (Fig. 1) . Brown et al. (2) reported a molecular weight of approximately 100,000 for the LDH of A. viscosus. Thus the LDH from R. dentocariosa resembles the A. viscosus LDH with respect to both size and some chemical properties.
It has been postulated that glycolysis is regulated in a number of microorganisms at the terminal step. Thus the LDH of fermentative organisms such as the streptococci and L. casei is activated by FDP. This action would be of positive value in such organisms, since their principle source of energy is glycolysis, and the principle product of glucose breakdown is lactic acid. The fact that an aerobic organism such as R. dentocariosa also contains this type of enzyme is rather intriguing from a biochemical standpoint. In this and incubated at 37 C for 24 h. Aeration of the culture was accomplished by bubbling a mixture of 95% 02 and 5% CO2 into it. After 24 h of incubation at 37 C, the cells were harvested, washed three times with 0.01 M phosphate buffer (pH 7.0), and sonicated for 20 min in a Lab-Line sonifier. The material was centrifuged at 31,000 x g for 30 min, and the supernatant was dialyzed against phosphate buffer containing 10-3 M dithiothreitol. Twenty milliliters of extract containing 12.7 mg of protein per ml (method of Lowry et al., 7) was obtained. The growth medium was saved for analysis of total lactic acid (1) and L-(+)lactic acid (8) .
b LDH activity was assayed at 25 C by monitoring the L-lactate-dependent reduction of NAD at 340 nm. A unit of activity is defined as that amount of enzyme required to reduce 1 Amol of NAD per min.
Reactions were initiated by addition of enzyme, and rates were proportional to enzyme concentration and time.
I The complete reaction mixture contained the following components in a 1.0-ml volume: 25 organism, lactic acid did not appear to be a major product of glucose catabolism when the organisms were grown aerobically. We found that only 14% of the glucose initially present in Trypticase soy broth could be accounted for as lactic acid. Yet even in this aerobic organism, complex regulation of LDH activity might be useful under varying growth conditions. For example, under conditions of reduced oxygen concentrations, when ATP levels would be expected to fall and FDP levels would tend to rise, the LDH ofR. dentocariosa would serve an important role in regenerating NAD for 
